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Introduction
Spinal accessory nerve dysfunction is one of the most frequent
complications of radical neck dissection for metastatic carci-
noma to the cervical lymph node.1 Patients who suffer nerve
sacrifice are often afflicted with “shoulder syndrome”.1,2 This
syndrome results from trapezius paralysis which consists
of limited shoulder abduction, shoulder droop, and a dull
ache around the shoulder.2–4 Conservation neck dissections,
which are classified as modified radical and selective neck
dissection, were developed to preserve the nerve and prevent
this painful and disabling syndrome in cases where lymph
nodes in the spinal accessory chain were not grossly involved
by the tumour.4
During neck dissection, the spinal accessory nerve is usu-
ally identified in the posterior triangle of the neck.4,5 Knowl-
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edge of its surgical anatomy is needed for nerve preservation,
as well as being applicable to cervical lymph node biopsy and
other surgical procedures in this particular area.
Anatomy
The spinal accessory nerve exits at the jugular foramen with
the ninth and tenth nerve as well as the internal jugular vein.
After crossing the internal jugular vein, it descends obliquely
downward and backward to the upper part of the deep surface
of the sternocleidomastoid muscle. After supplying the muscle,
the nerve turns inferiorly and laterally, running through the
posterior triangle before entering the trapezius muscle, which
it innervates. In the posterior triangle, it lies superficially
between two layers of deep cervical fascia, embedded in loose
connective tissue.6,7 The spinal accessory nerve may receive
branches from the cervical plexus deep into the sternocleido-
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mastoid muscle. It is still unclear whether the cervical plexus
contributions carry motor or sensory fibre into the spinal
accessory nerve.1
Materials and methods
The posterior triangle of 112 necks was dissected in 56 fresh
Thai cadavers to identify the course of the spinal accessory
nerve. There were 35 males and 21 females. Their ages ranged
from 38 to 93 years (mean, 67 years). The anatomical land-
marks were documented and comprised the relationship of
the spinal accessory nerve to the bundle of sensory nerves from
the cervical plexus, and the level of the nerve entering the
trapezius muscle (Figure). Calipers were used for accurate
measurement.
Results
Relationship of spinal accessory nerve to sensory nerve bundle
from cervical plexus
The point where the bundle of sensory nerves from the cervical
plexus emerges from the posterior border of the sternocleido-
mastoid is called Erb’s point.8 The spinal accessory nerve exits
the posterior border of the sternocleidomastoid near this
point. We found that the spinal accessory nerve was located
above Erb’s point in 101 necks (90.2%), below Erb’s point in
one neck (0.9%) and at Erb’s point in 10 necks (8.9%). The nerve
exiting above Erb’s point was found between 0.3 cm and 3.6 cm
(mean, 1.43 cm) (Table 1).
Distance between spinal accessory nerve entering trapezius
muscle and clavicle
When measured from the clavicle along the anterior border of
the trapezius muscle to the point where the spinal accessory
nerve entered the muscle, the distance ranged between 2.6 cm
and 6.9 cm (mean, 4.5 cm) on both sides (Table 2).
Discussion
Preservation of the spinal accessory nerve during neck dissec-
tion and lymph node biopsy is justified whenever possible to
prevent shoulder disability. The course of the nerve and its
variation should be identified precisely during dissection in
order to avoid iatrogenic injury.
The spinal accessory nerve is located superficially as it
courses through the posterior triangle of the neck. The skin
flap elevated over this region must be kept relatively thin to
avoid injury to the nerve.5 There are two important anatomical
landmarks that locate the spinal accessory nerve in this area:
first, Erb’s point; and second, the distance between the nerve
entering the trapezius muscle and the clavicle.5,8,9
Erb’s point is where the bundle of sensory nerves from the
cervical plexus emerges from the posterior border of the ster-
nocleidomastoid muscle, midway between the mastoid pro-
cess and the clavicle. From previous reports,1,8,9 the spinal
accessory nerve exits within 2 cm above the posterior border
of the muscle. In our study, the nerve was found below Erb’s
point in one neck, and at or above Erb’s point (within 3.6 cm)
in 111 necks (99.1%).
The distance between the clavicle and the point where the
spinal accessory nerve enters the trapezius muscle is usually
within 2–4 cm.9 However, we found this distance to be between
2.6 cm and 6.9 cm.
Table 1. Relationship between the spinal accessory nerve and
Erb’s point
Right side (cm) Left side (cm)
Above Erb’s point 0.6–3.6 0.3–3.0
Below Erb’s point 0.7 –
Table 2. Distance between the spinal accessory nerve entering the
trapezius muscle and the clavicle
Right side (cm) Left side (cm)
Distance above the clavicle 2.6–6.7 3.0–6.9
Figure. Anatomical landmarks of the spinal accessory nerve in the
posterior triangle of the neck. A = distance between Erb’s point and
the spinal accessory nerve; B = distance between the spinal acces-
sory nerve and the clavicle.
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Our two surgical landmarks for localizing the spinal
accessory nerve showed significant differences in distance
when compared with those described in the literature where
the data had been obtained from Caucasians.1,5,8,9 These dif-
ferences could have arisen from our precise dissection and
measurements, and could be from racial characteristics. Care-
ful dissection with good knowledge of the course of the nerve,
accurate measurement by using calipers, and reconsideration
of the distance of these two useful landmarks could help to
prevent injury to the spinal accessory nerve during neck dis-
section and surgery in the posterior triangle of the neck,
especially in Thai and Asian people.
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